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FOREWORD

A Process Lane Systemis reported on here. It offers cost-saving
features and practical benefits to shipyards. Increased
productivity is the goal arid purpose of the Process Lanes. The
plan is, in part, a response to an industry priority set forth by
the Merchant Marine Act of 1970:

To inprove shipbuilding productivity and reduce
shi pbui I ding costs while maintaining requisite
hi gh standards for critical processes and

oper ations.

It is anticipated that the results of this prelimnary exam nation
w || denonstrate to the shipbuilding industry, through the Society
of Naval Architects and Marine Engineers (SNAME) Facilities Pane
SP-1, the Maritinme Adnministration, and the U S. Navy, that the
devel opnment and inplenmentation of Process Lanes as recomended
fulfills all criteria for cooperative program continuation as
defined by the National Shipbuilding Research Program

The inportance of this project would be even further enphasized by
a full roster of all who gave tinme and know edge to aid project
research and planning. Anong nunerous individuals to whom credit
and thanks are due, those whose nanes follow warrant particular
acknow edgenent for both significant contributions and ongoing

I nvol vement with this project’s concept, planning, progress, and
positive results.

Executive adm nistration and supervision were provided by O H
Gatlin, Vice President, Corporate Plant Engineering and

Mai nt enance, Avondal e Shipyards, Incorporated; with R A Price,
Mar Ad Research and Devel opment Program Manager, Avondal e

Shi pyards, Incorporat ed.



A special advisory group consisted of T. Hamasaki, |.H 1.,
S. Katsu, I.H 1., and A. Hunt, A S.I.

Advi sory Committee responsibilities were fulfilled by the
following officers of Avondale Shipyards, Inc.: A L. Bossier,
President; W A Harneyer, Goup Vice President; E. A Blanchard,
Goup Vice President Production; C. Starkenburg, Vice President
Production; together with J. Garvey and R Schaffran, Ofice of
Advanced Shi pbuil ding Devel opnent, Mritime Admnistration.

The Process Lanes Committee was chaired by R Oehm chen, Avondal e
Shi pyards, Inc. Conmtteenen were P. Guarino, D. Sours, W Myo,
V. Nuzzo, P. Roussel, D. Savoie, E. Taylor, and D. Zeringue of

Avondal e Shi pyards, Inc.
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EXECUTI VE SUMMARY

OBJECTI VE

The critical goal of this project was the design of a Process Lane
System a systemto reduce today’'s record-high |evels of |abor
cost; to revise usual materials-handling methods to upgrade flow
efficiency; and bring about streamined space requirenents for
both operations and storage areas. Qur goal was a Process Lane
System wi th managenment controls and visibility which would bring
clear positive advances to current shipbuilding practice and
enhance today’ s shipbuilding productivity.

APPROACH

Qur technical approach to this project has fulfilled the stated
objectives of the National Shipbuilding, Research Program as
established by the Merchant Marine Act of 1970. Qur project
determination at its conclusions: that the concept of Process
Lanes is not nerely a possible productivity tool for shipyards
some tine in the future! It can, in fact, be inplenented today !
It can offer tangible-benefits. It is practical. It is

wor kable. It is feasible.

CRI TERI A
The following list of functional criteria together describe the
Process Lanes. Its features can be considered individually, as a

systemin total, or as “conponents” capable of varying use
conbinations. Flexibility, then, is offered, anong other
advant ages since the system can be inplenmented or set up
incremental ly.

CONCEPT

The basic rules of true Process Lanes is to conplete simlar work
at the same |ocation repeated over and over again. Process Lanes
establish the greatest anount of "learning curve" efficiency by



having the sane people at the same work station doing the same
type of work every day with a constant organized efficient flow of
materi al .

UNI T CATEGORIES “MAJORY

Six unit configurations were established. Consideration involved
the size, shape, weight and assenbly procedure of the units that
make up the hull of a vessel:

Cat egory Nonencl at ur e

Fl at Panel Unit

Curve Shell Unit
Superstructure Unit
Fore and Aft Peak Unit
Engi ne Room Uni t
Special Wl dnment Unit

(1)
(2)
(3)
(4)
(5)
(6)

D O B ow N -

PROCESS LANES “MAJCR

Using the unit categories as criteria, site locations were
determned with great consideration given to material flow
therefore, six major Process Lanes were designated:

Cat egory Mai n Assenbl y Sub- Assenbl y
(1) Pl aten 20 Platen 20
(2) Platen 17 Platen 17
(3) Westwego Platens 2, 9, 11 Sane
(4) Platens 10, 13 Area 307 Same
(5) Platen 14 Platen 14
(6) Platen 19 Platen 19

UNI T BREAKDOWN
Work volume at each production stage, including platen |oading,
efficiency tracking, and reporting systems, were determ ned.

MATERI AL FLOW
Material flow and facility |layout analysis were carried out.

-Viii-



CODI NG _SYSTEMS
Pi ece coding and cost coding systems were defined and devel oped.

PLANNI NG AND CONTROL

Schedul e planning, including the hull construction plan, contract
requi renents, and facility capacity |oading, were determ ned.

Pl anni ng control under the Process Lanes concept was determ ned

i ncludi ng process, efficiency, and stage plans.

COSTS

The Process Lanes are put to work in real operation by an

expendi ture from $400,000 to $500, 000, depending upon the
facility. Accurately, however, this capital outlay should be seen
as an investnent, not a “cost.” Its aimis to recover

expenditure, then nove into a “benefits zone,” where efficiency
and productivity begin to translate into profits. Consider, for
exanpl e, that the Process Lanes can produce a savings of

approxi mtely 30 percent in the handling of steel. The
appropriate cost savings can be obtained by evaluating the
manpower, equi pnent, and energy reductions which will result from
a 30 percent reduction in the handling of steel material alone.

It has become evident, fromthis study, that a major reason for
process |anes inplenentation is the need for evolution of an ideal
material handling and flow system



INDEX TO SECTION ONE: PROCESS LANES CONCEPT

1.1 THE REQUIREMENTS OF PROCESS LANES

1.2 UNIT CATEGORIZATION



1.1 THE REQUI REMENTS OF PROCESS LANES

Process Lanes nmeans the categorization and-separation of “like”
kinds of work and the devel opnent of work centers specifically
designed to efficiently and econom cally produce that kind of
work. Process Lanes establish the greatest amount of “learning
curve” efficiency by having the sane people at the sanme work
centers doing the same type of work every day with a constant
organi zed efficient flow of naterial.

During this study, it was determ ned that Process Lanes, as
defined above; do not exist at ASI. Instead, different types of
units are assenbled at the sane |ocation. Assenbling different
types of units at one location requires the follow ng:

1. Dfferent types assenbly periods of tine.
2. Different types of assenbly platens.
3. Different types of construction methods.

When units having different characteristics are produced in the
sane |ocation, those obstacles nmust be overcone. This tends to
decrease productivity and accuracy. Because of the use of differ-
ent types of material, the establishnent of one site storage

beconmes very difficult, resulting in increased material handling
costs

Wen Process Lanes are established at ASI, there will be controls
to create detailed Process Lanes schedul es based on the volume and
quantity of work for each Process Lane work center and thereby
enabl e ASI nanagenent to determ ne work center cost and efficiency.



At ITH, industrial engineers are assigned to work centers for each
stage of construction, to study and establish detailed work center
schedul es, collect and nonitor actual performances from the work
center foreman on a daily basis, and prepare efficiency charts or
graphs for managenent. The charts and graphs will be the controls
by whi ch managenent can determine each work center’s cost,. pro-
gress regarding schedule, and actual manhours per ton versus

proj ected manhours per ton efficiency.

It is easy testate required changes and to justify change. It is
more difficult to bring about change. Many organi zations resist
change, sometimes quite unconsciously, perhaps because of tradi-
tion or habit, or because of insecurity. HEALTHY ORGANI ZATI ONS
VELCOVE AND ACTI VELY ENCOURAGE CHANGE WHEN I T IS RELATED TO

SENSI BLE LONG TERN STRATEGY. In particular, this organization
shoul d see itself evolving to enbrace the relevant devel opnents in
ship and production technology. This careful evolution nust be
seen as a function of the organization.



1.2 UNIT CATEGORI ZATI ON

Process Lanes require the units of a vessel to be divided into
categories based on their size; shape, weight and nethod of con-
struction. Each category requires different assenbly jigs and
specialized tools. Workers who are famliar with building flat
units would not be efficient on curved units. Add material flow
probl ens, and you may understand-the need for categorization and
the establishment of Process Lanes for each category of hull unit.

Categorization of hull conmponents is required, primarily by the

Pl anni ng Departnment and |later by Shop or Work Center Pl anners.
This will assist in basic and detailed planning and scheduling, as
wel | as establishing an orderly flow of naterials. Categorization
also allows the determnation of where a conponent will be con-
structed, as well as elapsed time and control through the Process
Lanes. To acconplish this, the hull units are divided into six

basi ¢ types:

UNIT CATEGORY | FLAT PANEL UNI TS

These units are conprised of panel |ine conponents and assenbl ed
on a flat surface as the base of a unit. This flat surface could
be a deck, innerbottom bul khead or even-the shell. Exanples

woul d be double bottoms (in the tank or cargo area), cofferdam
bul kheads, and wing tank units assenbled on flat side shel

plate. This category is conprised of relatively sinple units,
with SHORT CONSTRUCTION. TIME required. The nmaxi num wei ght woul d
be approximately 140 tons, and Category 1 units usually conprise

approximately 50% of the total hull weight, across varied type
hul I s.



Platen 20 is the nost appropriate site for sub-assenbly, pre-
outfitting and main assenbly for these units, due to the direct
connection with the panel line. Fabrication for Category 1 units
w Il be acconplished at Platen 23/24. W are recommendi ng t hat
Platen 20 be sub-divided into four (4) stage areas - Sub-Assenbly,
Pre-Qutfitting, Min Assenbly, and Final Assenbly. To assist

Pl anning and Scheduling, this category has been sub-divided as
fol | ows:

CATEGORY 1A

A partial sub-unit, produced at the panel line, noves to the sub-
assenbly stage where nany fabricated floors and girders are

added. @ The sub-assenbly is then noved to the pre-outfitting stage
where pipe and outfitting itens are added, while the assenbly is
still open. This sub-assenbly is then noved to the main assenbly
stage, where the I C type shell (produced at the panel line) is
fitted, to close in the unit.

CATEGCORY 1B

A partial sub-unit, produced at the panel line, nmoves to sub-
assenbly where only two or three web frames are added. The sub-
assembly then noves to pre-outfitting, if required. This unit may
or may not have a | C type panel fitted to close it in. NOIE:
Fitting and welding lengths of a type |IB are about half that of a
type 1A sub-assenbly and require less work in the Process Lane.
This is extrenely inportant to the planning engineers wnen

devel oping the platen schedul e.

CATEGORY | C
A partial sub-unit, produced at the panel line, that noves to the
main assenbly to close in a type | A or | B sub-assenbly.

UNIT CATEGORY 2 CURVED SHELL UNI TS
These units are assenbled on curved shell, knuckled |ongitudina
bul khead, or innerbottomin fixed or pinjigs. Units assenbled in
pin jigs are 2A and in fixed jigs are 2B. Exanples would be w ng




tanks or outboard sections of w ngs- assenbled on curved shel

pl ate or, possibly, knuckled |ongitudinal bul kheads. The maxi num
wei ght would be 120 tons with the units located close to the road-
way for nobile crane access.

Platen 17 was chosen as the appropriate site for sub-assenbly,
pre-outfitting and main assenbly due to its relationship with the
panel line and plate shop. Curved panel sub-assenblies for the

ot her category units may also be assenbled on this platen. Fabri-
cation for this category will be acconplished on Platen 16

UNI T CATEGORY 3 SUPERSTRUCTURE TYPE-UN TS
These units are typically those built on a deck or flat, as the
base of the unit. Bul kheads, stanchions and side shells, along
wth all pre-outfitting, are acconplished. These units renmain in
mai n assenbly for |onger periods of time than Categories 1 or 2
units. Exanples would be superstructure decks, hull decks or
flats - with bul kheads, stanchions and side shell, and even
stacks, pilot house assenblies or, in sonme cases, vent house. The
assenbly and fabrication of units which lend thenselves to be
constructed together (and can be lifted) should be built in the
Westwego Yard. Others in Category 3 would be constructed at
Platens 8, 9, or 11. The latter would be chosen because of their
relationship to the hull erection site (upriver or downriver).

UNI T CATEGORY 4 LARGE AND HEAVY TRREE

These units are large and very heavy, with a |ong assenbly
period. They require piece-neal and close-tolerance fitting.
Exanpl es woul d be forepeak, aft peak and, in sone cases, engine
room doubl e bottom The assenbly l|ocation would be Platen 10, 13,
or Area 307, also chosen because of its. relationship. to the hul
erection site. Fabrication for this category would be acconp-
lished on Platen 16.



UNI T CATEGORY 5 MACHI NERY SPACE DOUBLE BOTTOM
These units are typically those with the engine room innerbottom
as the base. The assenbly period is long, with close-fitting
tol erance, extensive outfitting and usually piece-nmealed shell
plate work. The units would be linmted to 120 tons. Platen 14,
just adjacent to the Plate Shop, would be the nmain and sub-
assenbly site. Platen 16 would produce the fabrication

UNI T CATEGORY 6 SPECI AL WELDMENTS
These units are specialty items, such as rudders, skegs, anchor
pockets, bilge keels, coam ngs, box girders, bulwarks, etc.
Assenbly will be done on Platen 19; fabrication (if required),
fromplaten 16.

PARTI AL SUB UNI T CATEGORI ES
Fabrication conponents are divided into nine (9) categories, based

on their shape: 1) Floors
2) Grders
3) Webs, Long'| Bul kheads
4) Transverse Bul kheads
5) Built Up Beans
6) “L” Type Brackets
7) Walls (not produced on panel line)
8) Curtain or Margin Plates
)

9) Special Weldnente (bilge keels, rudders,

anchor pockets, etc.)

As you can see by the types of unit categories and fabrication
procedures, it is essential that efforts are geared toward unit
categorization and the inplenmentation of Process Lanes. The

pl atens where each category of work is to be carried out, as well
as fabrication platens, are shown graphically on the follow ng

page.



CATEGORY OF SUB-PLATENS & ASSEMBLY PLATENS

CATEGORY

UNIT NAME

FLATEN SUXEFLYLNG
FABRICATED PARTS

SHAPE

ASSEMBLY
PLATEN

FLAT PANEL UNIT

MID PART

DOUBLE BOTTOM

SIDE SHELL
LONG BHDS

® ©®

CURVED SHELL UNITS

AFT & FORE
PART

SIDE SHELLS'

®

DECKS - 7
FLATS 00 / 7 @
BULKHEADS r} O O <:::)
SUPERSTRUCTURE
UNITS HOUSES ETC.
LARGE AND (EEZ)
HEAVY
. 3 DIMENSION
FORE PEAK UNITS rp! ,l/:/ ;
AFT PEAK i |
LARGE AND (:::)
HEAVY
INTRICATE
ENGINE ROOM UNITS 307
INNER BOTTOMS
BULBOUS
SHAPES
STERN
SPECIAL UNITS CASTINGS 19

SKEGS
RUDDERS
ETC.

¢
AN
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2.1 PROCESS LANE MAI N ASSEMBLY

The selection of a main assenbly work center depends on the vol une
of work to be produced which, in turn, gives the area required,
based on the ambunt of work that can be produced daily. It also
depends on other factors such as crane capacities and material

flow

Approxi mately one half of the units of a vessel wll fall into
Category 1. The other types collectively will conprise the other
hal f. \Wen selecting a sub-assenbly and a fabrication site, we
woul d consider the area where the main assenbly work is to be done
and the volume of work for each category. W shoul d-al so consider
the material flow and the nethod of construction

Cat egory Main Assenbl y Sub- Assenbl y
(1) Pl aten 20 Pl aten 20
(2) Platen 17 Platen 17
(3) Westwego Platens 2, 9, 11  Same
(4) Platens 10, 13 Area 307 Sane
(5) Platen 14 Platen 14
(6) Platen 19 Platen 19
PLATEN NO. 20

Platen 20 was selected for Type | units because of the work vol une
It can produce, and because of its relationship with the Panel
Line and the material flow from Platens 23 and 24, making this the
nmost suitable platen for Type 1 units.

There w |l be four designated construction stages on Platen 20.
They are as follows:

-10-



Sub- Assenbly with Storage

Pre-Qutfitting with Storage

Main Assenbly wth Storage

Final Pre-Qutfitting, Welding and
I nspection with Stoarge

The above establishes a specific location at the work center for
sub-assenbly and a specific location for main assenbly and a
specific location for pre-outfitting. This can be viewed
graphically by review ng system Sketch 10.5

The establishment of the four construction stages on Platen 20
wll allow for the sane kind of work to be done by the sane people
every day in that specific location where all of the work tools,
wel di ng machines, etc., needed for that work, are readily avail-
able. This concept is the automative assenbly |ine concept,
whereby the work noves to the workers rather than having the
workers relocate to the work, requiring the novenent of all their
speci al tooling.

The learning curve efficiency fromthis assenbly line concept wll
provi de |ower manhour expenditures resulting in a nanagenent
choice to decrease the manning at each stage and maintain current
schedules, or to contract for nore work. This is a fast noving
area for easy-to-construct units.

Construction of Category No. 1 units on Platen 20 will parallel
the follow ng general pattern.

The base of the flat panel unit will be set and leveled in the
sub-assenbly stage where floors, girders, web franmes, and bul k-
heads will be fitted and welded. The base panel will typically be

a bottom shell, flat tank top, inboard Iongitudinal bulkhead,
transverse centerline bul khead, centerline main deck, or flat side
shell. \Wen all sub-assenbly fitting and welding is conpleted,

the sub-unit will be noved to the pre-outfitting stage.

-11-




The pre-outfitting stage will have a work queue storage of on-unit
pallets for one (I) week’s backlog of work. Al outfitting crafts
wll pre-outfit the unit in this stage wthout disruption fromthe
basic steel working crafts to the extent possible prior to closing
inthe unit. Upon conpletion of on-unit outfitting, the unit wll
move to the main assenbly stage where final closing panels are
fitted (where required) to formthe main unit assenbly.

Upon conpletion of this fitting work, the nmain assenmbly unit then
moves to the “final” pre-outfitting, welding and inspection stage
where the unit is turned over (when required) for final down hand
wel di ng, any additional on-unit outfitting that could not be
acconplished in the pre-outfitting stage, custoner inspection, and
final pick-up work prior to blast and paint. The unit then noves
to blast and paint prior to erection. By viewng the isometric
drawing in Section 10.1, an understanding of the size, shape and
the system for material handling-ease becones clear for sequential
work activity.

PLATEN NO._ 17
It is recommended that an area be set aside for four pin jigs to
accommodat e maxi mum si ze Category No. 2 wing tank curved side
shell units approxinmately 48 ft. by 52 ft. and two fixed jig areas
for the same size units. There wll be two areas set aside at the
upriver end of the platen for a “buffer” and pre-outfitting stage
and four sub-assenbly/work queue areas set aside to support each
of the pin jigs as well as one sub-assenbly/work queue area to
support the two fixed jigs.

Category No. 2 units are all curved aide shell units requiring the
use of curved side shell jigs, either the fixed or pin type
dependi ng on the degree of curvature. These units are, in
general, nore conplex in construction requiring different con-
struction nethods and techniques and nore el apsed tine in assenbly
position than the Category No. 1 units. Therefore, since these
units require a separate Process Lane apart fromthe faster noving

-12-



Category No. 1 units, Platen 17 is selected as being the nost
appropriate apart from Platen 20. I[ts location is convenient to
the pre-fabrication shops for economcal material flow and conven-
ient to the blast and paint area upon conpletion of units. After
units are renoved fromthe jigs, they can proceed to the buffer/
pre-outfit area of Platen 17 or straight to blast and paint.

Because the wing tank units for the upcom ng Exxon Contract are so
| arge and heavy (approximately 120 tons), additional nobile crane
service or larger capacity bridge cranes on the platen will be
required. (We recommend two (2) 75 ton bridge cranes.) The
design and installation of a three (3) foot high flat platen
construction jig the entire length of the platen is also required
to support this heavier construction.

WESTWEGO & PLATENS 8, 9, 11
Category No. 3 units are the superstructure units, along wth
engine flats with bul kheads for side shell below.  They consist of

many different types of units, such as poop deck, navigation
bridge deck, pilot house, machinery casing and boat deck.

Because Category No. 3 units are generally so large, a signifi-
cantly large area will be designed for their construction. These
units are typically those being built with a deck or a flat as the
base of the unit. Such an exanple is the pilot house. The house
top would be used as the base of the unit. Fit and weld m scel-

| aneous bul kheads and exterior bul khead to the base. There nay be
partial sub-aasenbly for this type of unit. After the fitting and
welding is conpleted, the unit would be released for the pre-
outfitting work and final inspection. Type 3 units will stay on
the platen |onger than nost type one or two units because of their
outfitting and piece-neal construction. Therefore, a separate
Process Lane is required.

Platen 8, 9, 11 or Wstwego yard was chosen as Process Lane No. 3
to build these type units with the fabrication of Platen 16 to

support.
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PLATENS 10, 13 AND AREA 307
Category No. 4 units consist of large and heavy nodul ar units.
which are difficult to build. Due to close fitting tolerances and
sone confined areas, they require, along with Category No. 5
units, the nost qualified mechanics available. The units are
usual Iy piece nmeal with limted sub-assenbly work. Type 4 units
are fore and aft peaks, along with sone engine room innerbottons.
These units are required to stay on the platen for a |onger period
than the Category 1, 2, and 3 types of units. Because of this, a
separate Process Lane is required.

Platens 10, 13 and Area 307 will build these types of units with
Platen 16 supplying the fabricated material.

The above platens were chosen because of their crane capacity and
their relation to the erection site.

PLATEN NO. 14
Platen 14 was chosen to build Category No. 5 units because of the
| ocation to the Plate Shop with its Panel Line and the materia
flow from Platen 16

The work queue (backlog for the next week’s work) is at the
upriver end of the platen near the roadway separating Platen 14
from 17. Mscell aneous material comng from the pre-fabrication
and fabrication stages will be stored here for sub and main
assenbly. A sub-assenbly stage area separates the m scellaneous
wor k queue from the panel work queue.

There are five (5) areas set aside for nmain assenbly of five (5)
engi ne room doubl e bottom type units sinultaneously, if required,
along with area set aside at the downriver end of the platen as a
buffer or unit outfitting area for two (2) additional units. At
the extrene downriver end is a work queue/outfitting sub-assenbly
ar ea.
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A three (3) foot high flat platen construction jig for the length
of the platen is required to support this construction.

Category No. 5 units are the engine room double bottons. These
units, along wth the Category No. 4 units, will require |onger
construction time because of the conplexity of close fitting
tolerance, size, and outfitting work necessitating a separate
Process Lane. W do not want to m x engine room double bottons
with flat panel units or curved side shell wunits.

PLATEN NO. 19
Platen 19 will have fixed jigs for fabrication of Category No. 6
units which includes fabrication and main assenbly of bilge keel
bul war ks and hatch coam ngs. After conpletion, these units wll
be inspected and sent to the blast area for blasting and
painting. This is no change fromthe current procedure.

The Physical Process Lane, as herein presented, wll provide the
anticipated material flow and |earning curve efficiency to best
suit the needs of this facility.
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2.2 PROCESS LANE FABRI CATI ON

There are. nine categories which are fabricated at Platens 23, 24
and 16. These categories are identified in the follow ng manner.
#1 - Floors, for Innerbottom
#2 - Grders, for Innerbottom
#3 - \Webs, for Longitudinal Bul khead, Side Shell & Centerline
Deck Sections
#4 - Stringers, for Transverse Bul khead, Side Shell & Longi-
t udi nal Bul khead
#5 - Built Up Beams, Fabricated Built Up Beam on the Pl atens
#6 - (L) Type, Fabrication of Brackets on the Platens
#7 - Walls, Bul khead & Flat Fabrication on the Pl atens
#8 - Curtain and Margin Panels, that have to be Fabricated on
the Pl atens
#9 - Special Weldnents (Bilge Keels, Rudders, Anchor Pockets,
etc. )

These categories help to fully understand the size, shape and
wei ght of each part that makes up a unit.

FABRI CATI ON PLATEN NO. 23/ 24
Platen 23 will be the Process Lane for floors, girders, mscel-
| aneous brackets. The platen will have a 14" high flat platen jig
running for a length of 222 feet fromthe downriver end of the
platen to facilitate this constriction. The renaining 238 feet of
platen will be used for turn-over welding and partial sub-assenbly
of floors to girders. Platen.24 will be primarily used for fabri-
cation of web franmes and horizontal stringers or girders. The
platen will be set up with two (2)rows of 2-1/2 foot high tables,
450 feet long, to support the web frane fabrication line and a 14"
high flat platen jig to support the construction of the horizontal
stringer sections. The remaining portion of the platen will be
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used for turn-over welding area and chipping/grinding. The area
between the two platens is the work queue for both platens.
Material from the pre-fabrication stages will be stored here for
the next week's schedul ed work.

At the extrene upriver end of both platens is a proposed 200 foot
storage area which wll be the work queue for Platen 20.

Upon conpletion of the fabrication of the partial sub units for
Category No. 1 unit assenblies, they wll be placed into transpor-
tation pallets and stored in this work queue area until the appro-
priate unit on Platen 20 is ready to receive.

FABRI CATI ON PLATEN NO. 16
Platen 16 will fabricate for Category Type No. 2, 3, 4, and 5
units. For the fabrication of partial sub unit web franes for
Category No. 2 units, there will be one table jig.

The size of this table jig will be 18 feet wide by 360 feet |ong
and 2 feet 6 inches high. The fabrication on this table jig wll
consi st of webs, stringers, and built-up nenbers. Platen 16 w ||
fabricate partial sub units for Category Type 3 units for Platens
8, 9, and 11. This construction will require one flat plate jig.
The dinension of this jig will be 39 feet wide, 560 feet |ong, and
14 inches high. This plate jig will fabricate |ongitudinal bulk-
heads, transverse bul kheads, and m scel |l aneous flats.

Platen 16 wll also fabricate partial sub units for Catagory No. 4
units on Platens 10, 13, and Area 307 using the same flat plate
jigand jig table. The fabrication will consist of m scellaneous
bul kheads, webs, stringers, horizontal girders for transverse

bul kheads, and m scel | aneous fl ats. Platen 16 will also fabricate
to supply Category No. 5 units on Platen 14. The fabrication of
partial sub units for centerline and outboard innerbottom units,
such as floors, girders, docking brackets, and also partial sub-
assenbly of floors and docking brackets to |ongitudinal girders.
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There will also be a turn-over jig for backside welding of webs
Wien the fabrication of these units is conpleted, they will be
stored in transporting pallets.

At the extreme downriver end of the platen is the work queue for
incoming material fromthe pre-fabricating stages for the upcoming
week’s schedul e of work on Platen 16.

At the upriver end of the platen is the work queue of completed

partial sub units awaiting assenbly at Platens 17, 8, 9, 10, 11,
or Area 307.
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2.3 PROCESS LANE PRE- FABRI CATI ON

Pre-fabrication is broken down into three (3) primary categories.
They are:

1) Skin Plates: A - Straight (Cut Straight)
B - Curved(lrregular Cuts)
2) Internal Menmbers (Plate):
A- Main Plates (N C Cut)
B - Attached Plates (N C., Servo, Shear, or
Manual Cut)
3) Internal Menmbers (Structural)
A- “T" Beans
B- Built-Up Beans
C- Angl e s
D- FIl at Bar s
E - Mscellaneous Qhers

The objective of the pre-fabrication shops is to cut and shape the
hul | parts to the exact size with the greatest accuracy possible

to allow quick assembly and construction through the assigned work
centers.

The objective in pre-fabrication is to mnimze handling and
movement of material and to work the sane things in the same place
which will create greater efficiency and reduce cost. The work
met hods of the various pre-fabrication operations need not be

nodi fied from existing nmethods; however, greater efficiency wll
be realized by the follow ng recormended nachi nery arrangenent.
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1. Relocate frame bender, angle tool and punch press to
Platen 18B to create an in-line structural operation.

2. Install N C burning machine in Plate Shop in the area
vacated by the frame bender. (This nmachine is currently
at A S.|. being warehoused.)

3. Develop line-formng station for formed plates where
flat areas need formng.

PLATE SHOP
Plate Shop will receive 700 tons of raw steel plate per week to
feed N.C. exacto and servo burning. This will cut floors, girders
and m scel |l aneous brackets, |ongitudinal bul khead, transverse

bul khead, side shell plate, and flats.

Some of these plates will go to another area in the shop to cut
tabs or to rolls and bending machines; also, to go to Panel Line
for fabrication. Al material (except Panel Line material) wll
be separated and palletized in the shop and sent to the appro-
priate fabrication work queue.

PLATEN NO. 18
Platen 18 is to be designated as the structural steel pre-
fabrication Process Lane. Wth this relocation of the punch
press, franme and angle benders fromthe Plate Shop, the platen
W Il process approximtely 300 tons of structural steel per week.

Structurals will move from the downriver end of the platen toward
the upriver end and, on conpletion of all cutting, punching and
formng, wll be palletized and sent to the appropriate fabrica-
tion stage work queues.

The “T" beam shop will continue to operate as in the past.
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| NDEX TO SECTI ON THREE: UNI T BREAKDOWN

3.1 WORK VOLUME AT EACH PRODUCTI ON STACE

3. 2 PROPCSED PI ATEN LOADI NG
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3.1 WORK VOLUNE AT EACH PRODUCTI ON STACE

As previously presented, we define what is nmeant by the term
Process Lane. W spoke of the necessity of Process Lanes for an
efficient production system and showed the need for assigning.
units into specific categories based on their physical character-
istics. Renenbering this, we will present the process required in
developing A S.I. total hull working anount of each stage as

defined by the Process Lane term nol ogy.

The docunment devel oped for accumulation of data for our chosen
study sanple (A P.L. Contract) will be referred to as “Unit
Category Summary Sheet” (Fig.1)

Several weeks research and fact accunulation was required by the
committee gathering the necessary historical data and categorizing
the A.P.L. Contract. Using the unit arrangenent diagram with the
unit summary and unit book list of material, the information for
determ ning construction nethod, size, weight, and shape was
derived. The unit was assigned to the appropriate Category one
through six (Fig. 2)|which, in turn, dictates the work |ocation
assigned and designed to accommodate the particular construction
nmet hods required for that category |(Fig. 3)} Wirk |ocation and
stage loading will be addressed later in the presentation. The
next step was to further categorize each unit category into the
categories for sub-assenbly and fabrication using the sane mnethod
as with unit categorization. Using the particular physical char-
acteristics for determning the proper category of each assenbly
(Fig. 2)| (Categorization Definition). Once categorization is
acconpl i shed, you can easily deternmine the steel hull weight to be
produced at each Process Lane construction stage.
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The percentage ratio of working amount at each stage will renain
relatively constant from vessel to vessel depending upon the
design of the typical mid-body. The larger the md-body, the
greater the demand for Category No. 1 hull weight requirements.
The percent ratio may generally range from 40 to 65 percent with
A P.L. and Exxon being the extremnes.

Wth the conpletion of the “Unit Category Summary Data Sheet”
(Fig. 1), we now know the follow ng information

The nunber of units by type per category.
Total weight of units per category.

Average wei ght of units per category.

Total fitting length of units per category.
Average fitting length of units per category.
Total welding length of units per category.
Average welding length of units per category.

S S o B A

Wth this information, we factor the historical data of manhours
actually spent for each operation at each stage. Al so, the
responsi bl e area superintendent was consulted to verify the
necessary manning and production time required at each stage. W
are now able to derive the “Standard Wrk Day” of each type unit
and total A S.I. hull production operation

Wth this data, we have the information necessary to platen |oad
the production requirements of each work stage.

2B STANDARD WORK DAY
Using factual information as explained in devel oping the Unit
Category Sunmary Sheet, the standard work day can be determ ned
for each production stage.

In defining the standard work day, it is sinply the total required
hours which is total linear footage divided by the rate (feet per
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hour) divided by the nunber of workmen that can be effectively
wor ked on any given assenbly at any stage, tines the work hours
per day.

A = Total Required Hour A= BIC (fornul a)

B = Total Footage on Assenbly 333 = 1000/ 3 (sanple cal cul ation)
C = Feet Per hour

D = Standard Wrk Day D = TE%ET) (formula)

E = Number of Workmen

T = Hours Per Day 6.17 days = T%%%T (sample calculation)

This fornula applied to each category stage gives us the standard
wor k day.
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CATEGORY RECAP SHEET

FIG 1

JOB NO. Cl-15
CATEGORY TYPE SUB- ASSEMBLY
UNIT | WE. ‘Ei;g SIZE I‘fﬁ‘gg OUTFIT |ASSY | ... NO'WEL }m-s' NOTE
LBhd K 22800 2 5 6 4500 | 5.1 FT/BR
TBhd 7920 2 5 3 2475 | 3.2 FI/HR
BS 4890 . 5 10 2250 | 4.3 FT/HR
TT 24224 5 10 A 6 | 9000 |2.7 FT/HR
ss 15124 5 4 6 2700 |{5.6 FT/HR
TBhd 5040 5 | 2 3 1575 |3.2 FI/HR
TBhd 1670 2 5 2 3 675 |2.5 FI/HR
CBhd 378 | 4560 5 5 10 2 3 | 2025 |2.3 FT/HR
BhdC 210 | 2256 5 2 5- 2 3 675 |3.3 Fr/HR
s 974 | 3900 5 5 5 2 3 1125 3.5 FT/HR
BhdC 2056 2 2 3 900 j|2.3 FT/HR
zorsr  ||1562 [94440 l I| 27900 [[2.4 FT/HR




MAI N ASSEMBLY:
Cat egory No.

1
2.
No. 3.
4
5
No. 6

SUB- ASSEMBLY:

Cat egory A
B
FABRI CATI ON
Category No. 1.
No. 2.
No. 3.
No. 4.
No. 5.
No. 6 .
No. 7.
No. 8 .
No. 9

PRE- FABRI CATI ON :
Category No. 1.

FIG. 2
DEFI NI TI ONS OF CATEGORI ZI NG

Fl at Panel Unit

Curved Shell Unit

Superstructure Unit or Sem-Flat Panel Unit
Fore and Aft Peak Unit

Engi ne Room Doubl e Bottom Unit

Speci al Weldnment Unit

Floors to Grders on Tank Top
Webs, Decks, Bul kheads or Grders to Panels

Fl oors

G rders

Webs (for longitudinal bul khead or shell)
Stringer (for transverse bul kheads)

Built Up Beans

"L" Type

Wl l's

Curtain or Margin Plates

Speci al Weldnent (bilge keel, etc.)

Skin Plate
A - Straight Line Cut (exacto)
B - Shaped Irregular (n/c)

1. roll

2. roll and line heat

3. press

4. roll and black smth
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PI LE- FABRI CATI ON :
Category No. 2.
A -

A -

FIG. 2
DEFI NI TI ONS OF CATEGORI ZI NG

[ nt er nal

( Conti nued)

Member s
Main Plate (n/c)
1. roll
2. roll
3. press
4. roll

and |ine heat

and black smth

Structural

Purchased "T" Beam
1. straight

2. curved

Built Up Stiffener
1. straight

2. curved

Pur chased Angle

1. straight

2. curved

Fl at Bar

1. straight

2. curved

Gt hers

1. straight

2. curved
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FIG 3 - CATEGORI ES

CATEGORY NO. 1
Process Lanes

Mai n Assy Sub Assy Partial Sub Assy  Pre-Fabrication
Pl at en 20 20 23/ 24 vari ous
Pl at en 20 20 Panel Line various
Pl at en* 20 17 16 various
Pl at en* 20 17 Panel Line various
CATEGORY NO 2
Process Lanes
Mai n Assy Sub Assy Partial Sub Assy  Pre-Fabrication
Pl at en* 17 17 16 various
Pl at en* 17 17 Panel Line various
CATEGORY NO. 3
Process Lanes
Mai n Assy Sub Assy Partial Sub Assy Pre- Fabricati on
Pl at en 8,9 or 11 8,9 or 11 16 various
Platen Vestwego Yd.
platen *8, 9 or 11 17 16 vari ous
CATEGORY NO. 4
-Process Lanes
Mai n Assy Sub assy Partial Sub Assy Pre-Fabrication
Pl at en 10, 13, 307 10, 13, 307 16 vari ous
Platen *10, 13, 307 17 16 vari ous
CATEGCORY NO. 5
Process Lanes
Mai n Assy Sub assy Partial Sub Assy  Pre-Fabrication
Pl at en 14 1 4 16 various
Pl at en* *14 17 16 various
CATEGORY NO. 6
Process Lanes
Mai n Assy Sub Assy Partial Sub Assy Pre-Fabrication
Pl at en 19 19 16 various

* Sub Assy on this stage m ght occur on rare occasi
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3.2 PROPOSED PLATEN LOADI NG

Proposed platen loading to support the Process Lane concept will
be addressed with this section and will highlight the six (6)
categories of construction and the platens nost suited for each.

The study revolved around the production effort on Platen 20 and
Platen 17 for the cal endar year 1980 and the follow ng reconmenda-
tions for Process Lanes platen |oading are based partially-on that
history and partially on what nmust be produced to maintain the
contractual key event dates for the upcom ng contracts on hand.

The reconmended tonnage for platen |oading represents the average
weekly erection tonnage (all jobs) for the cal endar year 1980, as
wel | as average assenbly tonnage per week for each of the two
platens.

The platens, that will be-discussed are:

Platen 20, Category No. 1 units, with Platen 23, 24 and Panel Line
as supporting fabrication platens.

Platen 17, Category No. 2 units with Platen 16 and Panel Line as
supporting fabrication platens.

Pl aten 14, Category No.5 units with Platen 16 and Panel Line as
supporting fabrication platens.

Platen 20 is proposed to accomodate the Category No. 1 units
(flat panel units), with the five (5) other categories, comng
from other Process Lanes. Category No. 1 units are nost typically
conprised of Panel Line conponents. Exanples would be double
bottons for a major portion of the md-body; cofferdam bul kheads,
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those wing tank units built on a flat |ongitudinal bulkhead,
I nboard and outboard wing tank sections, which would be built on
flat |ongitudinal bul khead or flat side shell

The maxi mum wei ght woul d be approximately 140 tons per unit and
approxi mately 48 x 52’ in size. These dimensions are taken from
the upcom ng Exxon Contract (Cl-15) because this work will be the
first to flow through Process Lanes. These units conprise approx-
imately 65% of the hull steel weight; therefore, a fast turnover
of these units are required in order to nmeet key contract dates.

A review of Platen 20 loading for the duration of the Exxon Con-
tract, based on the established prelimnary key dates, indicates
Thi s
shoul d be approximtely 600 tons per week (all jobs) of Category
No. 1 units, which will approxinmate 6 to 8 units per week.
Actual 'y, the nunber of units per week will be decided by their
weight. These units represent approximtely 60% of the total tons
per week for erection. The remaining tonnage will come fromthe
other Categories 2 through 6. Information collected and studied
from past history (1980) supports 480 tons_per week from Platen
20. By establishing Process Lanes as recomrended by this commt-

tee, production should reach a level of 600 tons per week from
Platen 20, with little difficulty.

The quantity of units per week (based on their weights) can then
be determ ned, and this establishes the nunber of units per week
(Category No. 1) that will be available for erection during any

gi ven week from keel laying to launch from Platen 20. The nunber
of units per week is established (including units in the other
categories) and is now applied to the unit erection sequence, then
the erection schedule can be established.

PLATEN NO. 20
Platen 20 (Cateogry No. 1 units) should be producing 600 tons per
week, which will be supported by the follow ng:
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1) Plate Shop and Panel Line will supply approximtely 420
tons per week.
2) Platens 23 and 24 will supply approximtely 180 tons per
week.
When Platens 23 and 24 are fully |oaded, they can hold 400 tons.

Platen 23 wll| fabricate the follow ng:
A) Floors
B) Grders
C) Docking Bracket & Msc. Brackets
D) Partial Sub-Unit Conpletion (Floors to Grders)

Platen 24 wl| fabricate the foll ow ng:
A) Wb Franes for -
Longi tudi nal Bul kheads
Side Shel |
Main Deck C Section
B) Horizontal Stringers
C Partial Webs

It is inportant to note that the quantity of Category No. 1 units
per week to be erected (all jobs) must not exceed the nmaxinum

t onnage of 600 tons output per week from Platen 20. |In other
words, in the beginning there should not be nore, or l|less, than
the approxinmate 600 tons of work scheduled in any one (1) week for
Pl at en20. Aswe gai n experience and efficiency, the tonnage
shoul d increase.

PLATEN NO. 17

Platen 17 will accomopdate Category No.2 units (curved side shell
units). These are units that use the curved snide shell as the
base of the unit and are constructed in jigs. At the present
time, for the Exxon Contract, there will be-four (4) pin jigs

| ocated on Platen 17, along with several fixed jigs. Exanples
woul d be w ng tanks, outboard section of w ngs, sone sub-
assenblies for other categories.
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m ni mum wei ght of these units would be approximately 120 tons
and approxi nat e di nensi ons of 48'x52'. The units should be
ocated as close to the roadway as possible. The reason for this
is that, due to the weight, nobile cranes or additional overhead
crane capacity will be needed to remove units from platen.

Platen 17 was chosen for Category No. 2 units as the nost appro-
priate sub-assenbly and nain assenbly site due to the relatively
short distance fromthe Panel Line. Category No. 2 fabrication
will be acconplished on Platen 16 and Panel Line. Platen 17 wll
be required to furnish one (1) unit approximately 120 tons per
week in order to support the required tonnage for erection per
week for the Exxon Contract. The above information was based on
1980 statistics, whereas Platen 17 produced two (2) 60 ton units
per week.

PLATEN NO. 14

Platen 14 will accomodate Category No. 5 units (machinery space
doubl e bottons). These units are typically built with the engine
roomtank top as the base of the units. The construction period
is long termdue to the assenbly conplexities of close fitting
tolerances and the outfitting work. These units would be limted
to approximately 120 tons.

Pl aten 14 was chosen for Category No. 5 units as the nost appro-
priate sub-assenbly and main assenbly site due to the fact that
sone of the work would cone from the adjacent Pre-Fabrication work
centers and Panel Line. Platen 16 and Panel Line would be the
fabrication sites. Platen 14 would be required to furnish one (1)
unit per week for the Exxon Contract to support the erection
schedul e in the beginning.

The remaining Categories 3, 4 and 6 will be produced at Platens 8,
9, 10, 11, 19 and Westwego. These categories will be required to
produce approximately 140 tons per week in keeping with a tota
out put of approximately 1000 tons per week for all jobs.
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To recap the average tonnage output for Process Lanes, the fol-
| owi ng applies:

1) Category No. 1 - 600 tons per week
2) Category No. 2 - 140 tons per week
3) Category No. 5 - 120 tons per week
4) Category No. 3, 4, 6 - 140 tons per week

1000 tons per week

Anot her very inportant point of Process Lanes planning is the

| eveling of the. anount of work for each stage. In other words,
the assenbly rotation period of each unit on each stage should be
as equal as possible. Units will then shift fromwork center to
work center with a smooth flow and no idle tinme. This leveling
can be schedul ed through use of the standard and actual work day
dat a.
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| NDEX TO SECTI ON FOUR: MATERI AL FLOW

4.1 MATERI AL FLON AND FACILITY
LAYOUT ANALYSI S
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4.1 MATERI AL FLOW AND FACI LI TY LAYQUT ANALYSI S

The' basic concept of good plant layout is effective materi al

flow. The objective is to mnimze the nunber and | ength of
routes and elimnate any unnecessary novenents such as backhaul s,
cross-hauls, transfers, etc. Material flow problens can arise
because of changes in the design of a process or may devel op
because of gradual changes over tine that finally manifest them
selves in terms of bottlenecks in production, crowded conditions,
poor housekeeping, failure to neet schedules, and a high ratio of
material handling tine to production tine.

The material flow analysis, which was performed at Avondal e, con-
centrates on sone quantitative measure of novenent between depart-
ments or activities. Since the shipyard |ayout should be designed
to facilitate the flow of the product, we are primarily concerned
wth the flow of materials. Some of the factors that affect
material flow are:

External transportation facilities.
The nunber of itens to be noved.
The nunber of units to be produced.
Material storage |ocations.

Location of manufacturing service areas.

The nmost popul ar method of analyzing naterial flow is to use
charts and di agranms. The flow diagramand the "From - To" chart
was enployed to analyze the material flow of Avondal e Shipyards
The flow diagramis an illustration of the actual-flow of materia
and is quite beneficial in evaluating present or proposed facility
| ayouts. From the flow diagram we car measure-material -handling
di st ances
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The devel opnent of the charts and diagrams presented in this
analysis were generated from information collected during a ten
week period in March, April and May of 1981. The infornation was
extracted from reports derived by the Mterial Control Departnment
and nobile crane servicing area. These reports represented actua
material novements within the shipyard. The information was sum
marized and is presented here in the formof the present materia
flow diagrans and present nmethod's "From - To" charts. The “From
- To” charts were devel oped representing a nmeasure of the stee
material flow between work areas. These “From - To” charts
provide information concerning the nunmber of material handling
trips made between centers of activities, the volune of materia
moved between centers of activities, and the total material-
handl i ng di stances. A[sanple "From - To” |chart is provided in
Section 10. 2.

Using information devel oped by the Process Lanes Committee
concerning future work |ocations and working with the present
method’s “From - To” charts, the proposed flow diagrams were

devel oped. Sanpl e diagrans showi ng the present and proposed flow
are provided in Sectlons 10.3 and 10.4. The proposed fl ow net hod
was devel oped by keeping in mnd the Process Lanes concept of
elimnating nulti-hull cutting and the concept of work site
storage queues. The “From - To"” charts of the proposed method
have incorporated present production rates for ease of analysis.

Since the Procees Lanes concept will elimnate steel naterial flow
(except outfitting) to the fabrication storage area and direct

this material to work site storage queues, proposed “From- ‘To”
charts were devel oped by mathenmatically shifting related materia
from the fabrication storage area to the work site storage

queues. The end result wll be a large reduction in materi al

going to fabrication storage, A-crane (rack) storage, and struc-
tural bulk storage fromthe Plate Shop and Platen 18, and an
appropriate increase in material going to the work sites from the
Plate Shop and Platen 18.
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The “From - To" charts show that under the present facility |ayout
and storage nethod we nove-9, 174 pieces of steel naterial per
week, of which 60.7%is noved to or fromthe fabrication storage
area. The proposed Process Lanes nmethod will nove 6,571 pieces
per week of which 8% w Il nove-to or fromthe fabrication storage
area. The reduction-of 2,603 pieces per week will be due to the

| arge reduction in double handling due to elimnating nuch of the
mat erial nmovenent to the fabrication storage area. A projected
reduction of 28.4%in the nunber of pieces handled per week may be
realized by the Process Lanes concept.

Presently, we make 170.5 trips per week noving an average of 53.8
pi eces per trip of which 47.8%is nmoved to or fromthe fabrication
storage area. The Process Lanes nmethod will make 145.2 trips per
week noving an average of 45.3 pieces per trip of which 6.4% w ||
move to or fromthe fabrication storage area. A 14.8% reduction
in the nunber of trips per week will be realized while handling
15.8% l ess material per trip. If we fill the loads to capacity
(assume 53.8 pieces/load is capacity), we will reduce the trips by
an additional 15.8% and project a total reduction of 30.6% on the
total nunber of trips per week. Table 2 is a summary of the hul
steel material novenent present and proposed by pieces.

The present facility layout has a total steel material novement of
66.6 (in plant) mles per week of which 60%is to and fromthe
fabrication storage area. Under the proposed Process Lanes

met hod, novenent will be 43.4 mles per week of which 13.6% wi ||
be to and fromthe fabrication storage area. A projected educ-
tion of 23.2 nmiles per week (34.8% may be realized under the
Process Lanes concept.

There are 177 distinct nmoves fromarea to area under the present
material flow nmethod. Under the Process Lanes method, there wll|
be a reduction of these noves by 58 for a total of 119 resulting
in a 32.8% decrease in the nunber of distinct noves. Table 1 is a
summary of the hull steel naterial novement present and proposed
by trips.
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Eval uating these four areas, it can be projected that a savings of
approximately 30% in the handling of steel material wll be
realized due to the inplenentation of the Process Lanes concept.
The appropriate cost savings can be obtained by evaluating the
manpower, equi pment, and energy reductions which wll
a 30% reduction in the handling of steel material. It has becone
evident fromthe analysis that a major reason for Process Lanes

i npl ementation is the need for the evolution of an ideal nateria
handling and flow system

result from
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HULL STEEL
MATERI AL MOVEMENT

COVPARI SON
BY TRIPS AND DI STANCE TABLE 1
PRESENT PROCESS LANES
Material Handling METHCD s
Di stance/ week (M1 es) 66. 6 43.4 23.2

Material Handling Distance
To-From Fab. Storage 39. 3 5.9 33 4

Percent MH Distance
To- From Fab. Storage 60. 0 13.6

Trips/week from
Plate Shop 42.3 62.3 (20.0)

Trips/week from
Platen 18 5.3 11.4 (6.1

Trips/week from
A-Crane Storage 31.3 1.7 23.6

Distinct Mves 177 119 58
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HULL STEEL
MATERI AL MOVEMENT

COVPARI SON
BY PI ECES
TABLE 2
DESCR! PTI ON Wl | PROCESS LANES | DI FFERENCE
Pi eces/ week 9,174 6,571 2,603
Pieces To-From
Fabrication Storage 5, 564 532 5,032
Percent To-From
Fabrication Storage 60.7 8.0
Tri ps/ week 170. 5 145.2 25.3
Pieces/trip 53.8 45.3 8.5
Trips/week To-From
Fabrication Storage 81.5 9.3 12.2
Percent To-From
Fabrication Storage 47.8 6.4
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I NDEX TO SECTION FIVE:  CODI NG SYSTEM

5.1 PI ECE CODI NG

5.2 COST CODI NG

5.3 COST CODE DEFINITION
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5.1 PIECE CODI NG

The prinmary” purpose of piece codings is toidentify material to be
used to make any given portion of the hull. Process Lanes has
broken unit construction down into four (4) categories:

Main Assenbly

Sub- Assenbl y

Fabrication (Partial Sub-Assenbly)
Pre- Fabrication

el

In order to provide continuity within the total system the piece
codi ng shoul d be conpatible with Process Lanes concept. There-
fore, the piece code should represent the construction processes a
particular piece will encounter. So, we now have a four (4)
section piece code as shown bel ow.

Mai n Assenbl y Sub- Assenbl y Fabrication Pre- Fabrication
000 000 000 000
Uni t Sub-Unit P.S. U Pi ece

Due to different construction nethods for units, sone pieces nay
not follow all four (4) steps, but may skip processes. Exanples
are shown bel ow.

101-00-00-001 - Piece goes from Pre-Fab straight to
Mai n  Assenbl y.
101-00-03-002 & 003 - Partial sub-unit” skips Sub-Assenbly
process.

It is, however, very inportant to indicate-each of the four (4)
steps due to the fact that it indicates the work processes. The
conposition of piece coding is dictated by where the work is to be
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completed. There are some cases where the type of work could be
considered either fabrication or sub-assenbly. To be conpatible
wth Process Lanes, the work location would dictate the piece
code. An exanple is as follows:

101-21-00-001 - Sub Unit 1 is curved shell, piece 001 is fit
| oose at Platen 17

101-21-81-002 & 003 - PSU 81 is blanket from Panel Line

101-21-00-001, 002 & 003 - All pieces are fit [oose on jig at
Platen 17

The key in keeping the piece coding in line with Process Lanes is
the unit nunber. A further study of this nunber shows it to be a
very useful tool

The unit nunmber is a three digit code. The first digit indicates
the main assenbly unit category. So, it would be 1, 2, 3, 4, 5,
or 6.

The second and third digits indicate the schedul ed order of
working those units within a category or Process Lanes. There-
fore, the unit would indicate, because of Process Lanes, the main
assenbly site, the sub-assenbly site, the fabrication site and the
sequence of main assenbly for each Process Lane. Because the unit
nunber gives the assenbly site and sequence, it becones a very
useful tool in scheduling sub-assenbly, fabrication, pre-fabrica-
tion and all the way back through procurenent of raw nmaterials
Thi s nunber serves as the catalyst for the “COPICS” programto
schedule work for all work centers from contract through erec-
tion. It is also the key for shipping material. [|f we know the
pi ece code, then we also know the route that the material nust
take. Exanples are as follows:

101-11-01-001 - Piece 001 goes to Platen 24
222-21-01-003 - Piece 003 goes to platen 16
103-000- 000-032 - Piece 032 goes to Platen 20
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The sorting of material to a work center becomes a very sinple
matter. This is also inportant when Loading a work center.

Wthin Process Lanes there are circunstances where sub-assenbly

work woul d be acconplished at the sub-assenbly site of another

unit category. So, therefore, in order to provide continuity

within the system we should indicate the sub-assenbly location in
the piece code. This would be indicated by 1, 2, 3, 4, 5 or 6 as

the second digit. The third digit would be a sequential number

It is highly inprobable that the number of-sub-assenblies within a

unit would be nore than 9.

The fabrication site is pre-determned by the main assenbly and
sub-assenbly site

The Panel Line Qperation, whose end product is partial sub-

assenbly, feeds all nain and sub-assenbly categories. So, there-

fore, the work to be done at that stage would be identified. This
I's done by sinply having the second digit as 8 in the PSU number.

The third digit would be a sequential number.

Now we shoul d consider those itens going straight to erection from
the piece, partial sub-unit and sub-unit | evel. This is accom
plished by sinply showing the digit 9 as the first of 3 digits at
the piece, PSU and SU | evel of the piece code. Exanples are
listed as follows:

1. Piece going through all 4 stages
101-11-01- 001
20-20-24-P. F

2 .Piece going through all 4 stages - sub-assenbly done
elsevhere
101-21-01-001
20-17-16-P.F.
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Pi ece going through all 4 stages - fab in Pane
101- 11-81-001
20-20-P.L.-P.F

Pi ece skipping fab Stage going to sub-assenbly
101-11- 00- 001
20-20----P.F.

Pi ece skipping fab and sub-assenbly
101- 00- 00- 001

Pi ece going straight to erection
101- 00- 00- 901
--------- erection

P.S. U going straight to erection
101- 00- 911- 001
erection-24-P. F.

P.S. U (Panel Line) going straight to erection
101- 00- 981- 001
erection-P.L.-P. F.

S.U. going straight to erection

101-911-00- 001
erection-Platen 20-P.F.
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5.2 COST CODI NG

The primary purpose of cost coding is to retrieve cost data for
work centers and, thus, efficiency and collect costs for future
bidding. Therefore, it is very inportant that cost collection be
accurate and useable. Process Lanes has identified work centers
by type of construction so, therefore, it has also identified the
cost centers. Cost would be collected and allocated by manhours
per ton of steel produced at each of the cost centers. Since the
cost center is also a particular type of work center, we can
determne the production cost of any of the four (4) production
processes, main assenbly, fabrication, and pre-fabrication for any
of the six (6) unit types. This would be especially helpful in
future bidding. Below is a system of cost coding that is conpat-
ible with both Process Lanes and piece coding.

First two digits will be "02" which indicates hull construction aS
opposed to outfitting.

The second two digits indicate the operation to take place. They
woul d be: 01 - Pre-Fabrication

02 - Fabrication

03 - Sub- Assenbly

04 - Main Assenbly

The third two digits indicate both the |ocation and the type of
work to be done.

The first digit is the location:
1 - Platen
2 - Platen 17
3 - Platen 8, 9, 11
4 - Platen 10, 13, Area 307 Mai n Assenbl y
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5-

Platen 14
Pl aten 19

Pl aten 20

Platen 17

Platen 8, 9, 11

Platen 10, 13, Area 307
Pl aten 14

Pl aten 19

Sub- Assenbl y

Pl aten 24/ 23

Platen 16 Fabri cati on
Bur ni ng
Form ng Pre- Fabrication

The second digit would indicate the type of work to be done:

1 -

AN w0 N - A W NN e A ow N
" R | 1 1 !

B~ w e
1

Fitting
W\l di ng
d ean-Up
O her

Main Assenbl y

Fitting
Vel di ng
d ean-Up
O her

Sub- Assenbl y

Fitting
W\l di ng
d ean-Up
O her

Fabri cati on

3 Axis N.C

2 Axis N.C

Manual Burn (Pl ate)
Servo
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S
6
I
8
9

o O WO N
1

Exacto

Travo

Fi ni shing Work

Manual Burn Structura
Shear

Roll (Pl ate)

Line Heating (Plate)
Press

Cold Form (Structural)
Line Heat (Structural)
Punch
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5.3 COST CODE DEFINITION

02-04-11 Hull Construction, Main Assembly, Platen 20, Shipfitting
02-01-11 Hull Construction, Pre-~Fabrication, Burning, 3 Axis N.C.
02-02-12 Hull Construction, Fabrication, Platen 24, Welding

This is not intended to be a conplete listing of cost codes. It
is intended to show how cost should be collected in order to
obtain the work efficiencies of the various Process Lanes.

W have nanaged to have the major sub-systenms in |ine wth another
whi ch established a workable and useful production system using
process Lanes, piece coding and cost coding. The door is now open
to use the systemto plan, schedule, and cost which will nake a
more efficient hull production process.
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| NDEX TO SECTION SIX:  SCHEDULE PLANNING FOR HULL CONSTRUCTI ON

6.1 TOTAL CONTRACT REQUI REMENTS

6.2 FACILITY CAPACITY LQADI NG
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6.1 TOTAL CONTRACT REQUI REMENTS

Too often, the relative inportance of scheduling the support func-
tions of the production effort is msunderstood. Quite sinply,
the performance of those functions in terns of tinmeliness and
accuracy has a direct and powerful inmpact on the tineliness and
accuracy of the production effort. Therefore, the control and
monitoring of these operations should be acconplished with the
same degree of attention given to the blue collar sector of the
company.

Wth the advent of Process Lanes in hull construction, efforts
shoul d be taken to develop a "Process Lane," so to speak, for the
planning effort required prior to hull construction.

This is satisfactorily acconplished by keeping in mnd that its
devel opnment and mission is that of support to the production
policy, i.e. Process Lanes.

This nmethod, as with any nethod of planning in order to be effec-
tive, requires a well organized planning nucleus-wth standard
operating-practices to supply all production and production
related departments with the directives and information necessary
to start and conplete any given job as required by the contract
and in conpliance with the production policy.

There are certain requirements necessary from Planning, beginning
with the preparation of information for bids on new contracts.

Pl anni ng must confirm conpatibility of proposed key dates of new
contracts based on continually nonitored data concerning produc-

tion capacity of each production stage. A system of continual
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monitoring of schedule status and cost readily gives managenent
the information required to nore accurately bid new jobs and
deliver as contracted.

Once a contract is awarded, it is essential that the planning
operations perform continuing functions in an orderly tinme phased
operation to allow every supporting operation the required |ead
time which enables them (Mrketing, Engineering, Purchasing, Mld
Loft and Production Planning) adequate time to devel op schedul es
conpatible to support construction requirenents.

It is not enough just to establish and nonitor the requirenents of
the construction stages, but establish systems of control for al
support sections of the conpany. For if this control does not

exi st, no system can expect to achieve the increased efficiency as
pl anned with the Process Lanes concept.

The overall system nust interface and each division nust carry out
their part of the plan. For if this is not controlled, the inpact
of late and out of sequence information is dropped entirely on the
shoul ders of production, creating a log jam which nakes it very
difficult to neet schedule and escalates greatly the construction
cost and overloads the facilities. It also causes crisis manage-
ment situations and inpacts the production flow. As seen in sche-
dule chart,| Fig. (4), |an interface occurs and the |ead tinmes exist
to allow the supporting areas to conplete and process information
t hrough the system

The conpany hull loading chart is developed from rough hull weight
and by using this information, it is easy to level load the facil-
ity and determ ne what type and when new contracts can be accepted.
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6.2 FACILITY CAPACITY LOADI NG

Based on the main yard assenbly capacity of 4,200 short tons per
month, a total of 35,500 tons of work may be accepted and | aunched
during the period January 1982 and March 1983.

This information becomes evident when the work currently in pro-
gress and known future work is plotted according to key events of
those contracts, using the erection tonnage. It is inportant to
note that when scheduling multiple contracts or multi-hull con-
tracts, consideration nmust be given to the projected erection
sequence and category of units to be erected on the hulls

concer ned.

The objective here is to prevent the overloading of assenbly work
centers, which is the control point of hull construction, while
remaining as close to the assenbly capacity of 4,200 tons as
possi bl e.

- 53-



QE FAS

NG, DWG.

ROD: ENVG.
VORK ORUEF
MATL,
ALLOCATION

ICM -MOLD.

e

CONTRACT
PGS,

\EY DATES
21D DATA

‘Yward

HULL BRKDA,
RSEQTOPS

.

NG, LT D
CHED, =150

VG, MAT
UM+ SCHED,

URCHASE
ATERIAL

ESELTVOR
TAGE LOAD

[ES1ABL -
|=RE " SCRED,

1EW VORK

5DAY WEEKS

PRODL T 70N REQUIRSMENTS

* (Pomm:.t

708 3,00 4,12 13,12 156 17,18 19,20 21,22 23,24 25,26 27,28 29,30 31,32 33,34 3536 37,38 39,40 1,42 43,44 45,46 47,48 48,50 51,

] mm - ——————

PLANNING EREQUIREMEN s

= mmme e

BOUHLDAD T} == —]
AC § FAGE - A% 54 il
VEST: :mraamﬁvﬁnmmmm
)

) -

O L

AErDATES

O wance o mronvarcn

FARD LOADIAD, YAILABME
NVEAVD SPACE

=54

l OEFANL SCHEOULINOOF PROO, STAGE 84360 O FITfWELOLIS, JOFTA T

-
O

- -
ANE MAAFORER REQUIREMENTE ARE CONCIRKIED

©

—— e —— ——

||

\

s STARF ERGOVC TION J

v
2 MONTHS HORY EVALUATED EvEAY 2 WEEXS

®

FIG. 4 |




I NDEX TO SECTI ON SEVEN.  CONTROL SYSTEMS

7.1 PLANNI NG CONTROL UNDER PROCESS
LANES CONCEPTS

7.2 PROCESS AND EFFI Cl ENCY CONTRCL

7.3 STAGE PLANS
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7.1 PLANNI NG CONTRCL UNDER PROCESS LANES CONCEPT

Wth the inplementation of Process Lanes on future contracts, the
Pl anni ng Engineering Departnent will be-required to study, platen
| oad, and schedule within. Process Lanes guidelines to insure
realistic achievable schedul es.

These followi ng Guidelines are thus established and shoul d be
scheduled within the Planning Departnent in the proper sequence
upon inquiries for new contracts.

Determ ne Present Platen Loading
Establish Key Dates

Divide Hull into Units and Devel op Erection Sequence
Categorize Hull Units

Wei ght Cal culations by Unit (rough)
Platen Load (Platen 20) to Capacity
Establish the Erection Schedul e

I nsure Conpatibility with Key_ Dates
Prepare G ound Assenbly Schedul e

As Detail ed Drawi ngs Becone Avail able
Refine Weight Estimates and Al Schedul es

© © N o k-

[EEN
o

Summaries of the planning effort required for each of the above
Cui delines are explained as foll ows:

1. DETERM NE PRESENT PLATEN LQADI NG

Study the present and long termloading for contracts in progress
on Platen 20 and Platen 17. This should be constantly nonitored
and the loading for any given week should be inmmediately avail able
for each Platen and all contracts on hand for the period of their
duration. A large scale plywod nmodel of Platens 17 and 20 woul d
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be desirable for placing tenplate paper scale nodels for each unit
(each week) in progress on the Platens for easy nonitoring by the
Pl anni ng Engi neer

2. ESTABLI SH KEY DATES

The Planning Departnent nust establish the possible key event
dates (start pre-fabrication, keel, launch and delivery) as soon
as possible based on the required delivery date set by the custo-
mer and within the overall master (long term) yard schedule. This
effort nust be “rough cut” or prelimnary for contract bid pur-
poses and then refined upon signing of contract (or letter of
intent).

3. DIVIDE HULL INTO UNITS AND DEVELCP ERECTI ON SEQUENCE

The unit arrangenent drawi ng nust be prepared for purposes of unit
dividing and nunbering and the devel opnent of desired erection
sequence. The list of units, al ong with basic unit descriptions,
shoul d be prepared.

4, CATEGORI ZE HULL UNITS

The hull units are to be categorized within the Process Lanes
concept and a separate list of units should then be prepared
within each of the six (6) Process Lanes categories, along wth
basic unit descriptions and weights (to be added later). The

Pl anni ng Engi neer should study the construction method of each
unit and determne the proper category in which to place the unit.

5. WEI GHT CALCULATI ONS

Wei ght estimates nmust be done for each unit in Category No. 1 and
Category No. 2 for purposes of proper platen [oading on Platen 20
(Process Lane No. 1) and Platen 17 (Process Lane No. 2).

6. PLATEN LOAD PLATEN 20 TO CAPACI TY

After thoroughly reviewing the |loading of Platen 20 (Cuideline
No. 1) for the period of tine of the duration of NEW contract
based on the established prelimnary key event dates, the platen
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shoul d then be | oaded (week by week) to-capacity. (For the first
vessel of the Cl1-15 Exxon contract this should be 600 short tons
per week.) THE QUANTITY OF UNITS PER WEEK (BASED ON THEI R

VEI GHTS) CAN THEN BE DETERM NED and this then establishes the
NUVBER of wunits per week that will be available for erection
during any given week fromstart to |aunch fromPlaten 20. The
nunber of units per week now estalilished is then applied to the
unit erection sequence (CGuideline No. 3) and the erection schedule
can be established.

7.  ESTABLI SH ERECTI ON SCHEDULE
Usi ng the sequence of erection developed in Guideline No. 3 and
the nunber of units per week available from Platen 20 devel oped in
Quideline No. 6, the erection schedule can be devel oped. For
exanple, if the first 5 units to be erected are numbered in
sequence No. 1, No. 2, No. 3, No. 4 and No. 5 and the unit weights
are:

Unit No.1 = 86.5-tons

Unit No.2 = 125.0 tons

Unit No. 3 = 125.0 tons

Unit No. 4 = 86.5 tons
Unit No. 5 = 86.5 tons
Tot al = 509.5 tons

then Units No. 1 through No. 5 can be erected in one (1) week
| eaving 600 - 509.5 = 90.5 tons (based on 600 tons/week out put
Platen 20) available for units on another ship.

[T 1S I MPORTANT TO NOTE THAT THE QUANTITY ' OF CATEGORY NO. 1 UNITS
PER WEEK TO BE ERECTED (ALL JOBS) CANNOI EXCEED TH S MAXI MUM
TONNAGE QUTPUT PER WEEK AVAI LABLE FROM PLATEN 20.

8. I NSURE COWPATIBILITY WTH KEY DATES

Review the prepared erection schedule to be sure that all units
can be erected in a tinely fashion with the rough draft key event
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dates established in Guideline No. 2 and consistent wth nmachinery
requi rements. Adjustnents to platen loading (Cuideline No. 6)
shoul d be made if required.

9. PREPARE GROUND ASSEMSLY SCHEDULE

The ground assenbly or platen |oading schedule should be prepared
as a two (2) nonth schedule, updated and issued once a nonth for
all platens.

10. DETAI LED DRAW NGS - REFINE SCHEDULES

As detail ed draw ngs are devel oped and becone available, a review
of all weight estimates is necessary, and fitting and wel ding

| engths may be used as desired to further refine and update al

pl aten | oadi ng schedul es.

11. PLANNING FLOW DI AGRAMS

The lead Hull Planner starts witing his construction method
Instructions in great detail assigning partial sub-assenblies,
sub-assenblies, and main assenblies to the specific Process
Lanes. This information flow “working instruction,” as well as
the Process Lanes flow, is shown graphically within the follow ng
four (4) flow charts.
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7.2 PROCESS AND EFFI Cl ENCY CONTRCL

We currently believe that keeping control of the Process Lanes
means mai ntaining current production |evel by producing accurate
products in the planned manhours. This means sending only the
pl anned material to-each stage within the required tine period.

However, in order to maintain and increase our conpetitive edge,
this line of thought is not enough. Qur efforts should be in one
of two directions depending on the conpany’s long term production
pl ans.

1. Increase the amobunt of production per manhour.
2. Decrease the manhours per a given production anount.

In order to achieve: this goal, various controls are available. In
the case of material handling, that is, nmoving naterial to its
appointed location in a tinmely manner, we have naterial control,
storage control, and transportation control. The tools used in
the efforts are the Unit Parts List and the U C M Wen consi-
dering the accuracy of the products, accuracy control is neces-
sary. This includes nmanufacturing standards, tolerance standards,
etc. Standards should be established as part of the production
nmet hodology to be wused at A S |I.

In the case of controlling the anount of production and the nunber
of workers at a work center, a detailed schedule is made for each
st age.

The detailed schedule is used also for efficiency control by being
able to plot actual working status against the planned effi-
ciency. You can also see good and bad efficiency trends
devel opi ng.
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Sanple efficiency control charts have been made using the actua
anount of production and consunmed manhours in pre-fabrication.
This is data froma recent three (3) nonth period.

Pre-fabrication is divided into two sections:
1. Marking and Burning
2. Bending

Therefore, the objects for efficiency control are:
1. Total pre-fabrication efficiency tendency
2. Marking and burning efficiency tendency
3. Bending efficiency tendency

QG her control charts may be used for sub-divisions of the two (2)
mai n sections.

The basis of initial process scheduling (prior to contract) are
t he manhours needed for a given anount of production. It is very
difficult at this stage to accurately gauge work volune; so, we
find a factor which is directly proportionate to manhours and use

it instead of work vol une.

In the case of pre-fabrication, we use the pre-fabrication weight
which is proportionate to the manhours and may vary depending on
the type of vessel.

Suppose that the follow ng budget was given to pre-fabrictioon
prior to construction of the vessel:

HULL STEEL WEI GHT 14, 000 tons

MARKI NG AND BURNI NG 21,500 hrs. 1.5 h/t
BENDI NG 3,000 hrs. 0.2 hit
TOTAL 24,500 hrs. 1.7 hit
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The expected efficiency is calculated to be 1.7 h/t and the sanple
control charts (Figs. 5-7) indicate this. The actual manhours
consuned on the A P.L. from March through May have been plotted
using 1.7 h/t as the guide.

The primary purpose of these charts is to identify bad tendencies,
investigate the causes and take appropriate countermeasures. On
the other hand, when the efficiency shows good tendencies, inves-
tigate its causes, also, and take appropriate steps to keep them
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7.3 STAGE PLAN

The Process Lanes Committee has prinarily addressed four stages of
hul | construction - Pre-Fabrication, Fabrication, Sub-Assenbly,

and Main Assenbly. There are two other areas of hull construction
t hat have been nentioned, but not discussed in detail. They are

t he Panel Line and Erection, two inportant work centers. These
two operations will remain in their present location and will fit
in wth our Process Lane operation

Stage plans are docunments vital to Process Lane operations. Stage

pl ans are docunents used in IH shipyards. Avondal ers stage plan
wll be the Unit Control Manual. Qur UCM was devel oped in the
Mol d Loft with other IH representatives in the past year. It is
produced on CADAM CRT' s based on:

The Unit Parts List from Engineering

The Unit Drawi ng from Engi neering

The Unit Sunmary Sheet from Production Pl anning.

The SPADES Hul| Data Base and N.C. Parts File which is
used to determne what infornation goes in each stage
pl an. The Pl anning Sunmary Sheet and the Engi neering
Parts List nust be witten, based on the policies of
construction methods, as established by Process Lanes.

O GUR RSN

The UCM was nade for 81 Zapata units, for yard use, to establish
feed back and produce an effective docunent. It contains all the
information in our present unit book, plus detailed draw ngs, for
each operation of hull construction. It isbroken down into six
sections - (1) cutting list, (2) partial sub-unit, (3) panel Iine,
(4) sub-assenbly, (5) main assenbly, and (6) erection.
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The UCM along with material transfers, work orders, and sche-
dules, is necessary for supervision and workers to performtheir
operations efficiently with uncluttered, detailed information.
Worker will be given only the sheets of the UCMthat are required
to performhis operation for his job site. Shop Planners and
Superintendents will have the complete UCMto aid in production
control and planning.

The Process Lane production systemcalls for the [ evel |oading of
work centers, based on their capacity. This is acconplished by
the establishnent of stage scheduling, produced by Shop Planners.
Their purpose is to ensure proper naterial flow and devel op
detail ed shop schedul es, based on the naster schedules and the
capabilities of the work centers. This is acconplished daily. In
addition to this work, he is responsible for naintaining the effi-
ciency charts of the work centers, as previously discussed. Shop
Pl anners al so need fitting and wel ding | engths (now produced in
Production Engineering), as well as weights of conponents (from
Steel Control Departnent) to acconplish his task

Qur commttee reviewed the UCM as it relates to Process Lanes
requi rements. Wth only a couple of mnor additions, we feel
those requirements would be satisfied. The entire operation from
Key Plan, Hull Draw ngs, Numerical Control, UCM Pl anning,

Material and Production Engineering should be reviewed to further
elimnate duplications and to inprove the overall operations.
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I NDEX TO SECTION EI GHT:  COST REDUCTI ON STUDY

8.1 PROCESS LANES EFFECTS UPON
EXXON COSTS
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8.1 PROCESS LANES EFFECTS UPON EXXON COST

The Process Lanes Commttee, for several nonths, has been eval u-
ating the Process Lanes concept and the subsequent effect it wll
have upon the cost of the steel hull construction of the Exxon
vessels. After nuch debate and analysis, the Process Lanes. Com
mttee established, upon the agreenent of all menbers, that a cost
reduction of 21% in hull manhours was achievabl e-under the pro-
posed Process Lanes concept.

To illustrate the manhours savings, we use the actual manhour per
ton cost of the first vessel of the Ogden contract. The Ogden
cost figures were chosen primarily. due to the simlarities of the
hulls. Al so, the Ogden is a recent commerical vessel for which
the hull construction has been conpleted; thus, very little change
in skill level and facilities have occurred since construction.

The projected hull manhour cost for the Exxon contract under our
present method of construction would be 513,773 manhours. Under
the proposed Process Lanes concept of construction, a reduction of
21%in the hull manhour cost would result in a savings of 106,812
manhours. A sizeable savings is achievable under the Process
Lanes concept.

There are five main areas that are affected by Process Lane inple-
mentation. These areas w |l be addressed individually. They are:

Process Lanes

Material Flow and Handli ng
New Production Methods
Accuracy Contro

O hers

N

-73-



As each area is discussed, itenms wll be listed that are now cost
factors that Process Lanes inplenentation will affect. There are
some itens that may belong in nore than one area; however, these
items will be listed in only one.

Area 1. PROCESS | ANES

The inplementation of Process Lanes will allow for the clarifica-
tion of material flow with proper flow procedures. This will help
overal | production efficiency and will pronote the inprovenent of
material handling nethods. Also, the large reduction in material
delays and the establishment of material queues, which will occur
with the Process Lanes concept, will reduce the idle tine of
workers waiting on material, resulting in considerable manhour
savings in the fabrication and assenbly areas.

Schedules will be witten and platens |oaded which will permt
material and workers to progress sequentially from operation to
operation, until the product has been constructed and outfitted at
the nmost optimum manufacturing cost. The Process Lane will allow
work functions of individual workers to remain simlar; thus,

wor ker efficiency will increase as the worker becomes nore faml-
ilar with his work. The |ine balancing of each Process Lane will
allow for the calculation of the nost econom cal nanpower distri-
bution, thus, allow ng the evaluation of nmanpower reductions or
allowng for the reduction of the fabrication and assenbly tinme
periods by allowing us to specify work area as progressively
related operations with approximately equal tines for each

operati on.

The Process Lanes concept will allow for the establishnment of a
stage control system for each production area which will allow

area managers to evaluate each area on a regular basis.

This continuous efficiency check will allow the area manager to
monitor and control each area for optinmum efficiency.
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Area 2. NATERI AL HANDLI NG AND FLOW

A projected cost savings of up to 47%in the nain storage area can
be realized through the inplenmentation of Process Lanes. Process
Lanes will elimnate the need to send material from pre-fabrica-
tion to storage, and then to the work center. Material flow wll
by- pass general storage and, in nost cases, go to smaller work
center storage queues. The material flow reduction will result in
a reduction in the anmount of manpower and equi pnent needed to
performthe material handling operation. A so, the elimnated
storage area may be developed into a productive area.

Material handling is a major cost to shipyard operations. |n many
cases, it requires capital that is not working-for the production
operation; thus, material handling procedures should be estab-

i shed which allow shipyard operations to work efficienctly. A
material control system should be devel oped which will insure that
shi pyard production is not hanpered due to the |lack of required
material or, for that matter, a surplus of material. Material
control personnel should be assigned to specific work areas
responsible for the receiving verification, |ocational assign-
ment, and the exiting of construction material, and have the
responsibility of nmonitoring work queue buffers so as to expedite
any material problens. Mterial control personnel should follow
procedures devel oped for obtaining and storing required materia
such that a mninum cost is expended on the material handling
function

Process Lanes will allow for the establishment of a hull work
pall et system The palletizing systemwl| greatly reduce the
anount of material handling in the fabrication and-assenbly area.
The systemw Il result in |less material damage and a | arge
reduction in material |oss.

Material will be easy to locate and will be grouped in one area,
reducing the time spent in naterial search by the field personnel.
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Area 3. NEW PRODUCTI ON METHODS

Process Lanes will require the early study of piece nesting by the
Engi neering Departnent. Proper nesting plans will allow for
greater utilization of steel and inproved scrap ratios.

Wth Process Lanes, the division of the ship into specific units
for Process Lane Production will be required. The Pl anning
Department nust divide the units of a ship so that these units can
be adaptable to a particular Process Lane and can be produced at
optimum efficiency.

Process Lanes will require manpower to prepare detailed schedul es
of all area activities. The cost of these area planners wll
justify itself by the coordination of all shipyard activities from
raw material to finished product. These planners wll prepare
proper area |oading schedules which will assure proper conpletion
times and costs.

The Process Lanes concept will require the elimnation of our
present multi-hull cutting system and the establishment of a
single hull cutting system The single hull cutting system wl|
require nore cutting time for multi-hull contracts. The cost of
this extra cutting time may be offset by the savings incurred by
not having to recut material due to mstakes or revisions. AlSso,
the single hull cutting systemw || allow for a large reduction in
cut steel storage. Savings on the investment of previously stored
material and the excess of usable estate will help offset the cost
of the extra cutting tine.

The comm ttee acknow edges the fact that proper accuracy controls
nmust be established for the proper devel opment of Process Lanes.
Wth PROPER ACCURACY CONTROLS, the elimnation of the stock on
paral |l el m dbody sections will allow for the ease of the fitting
activities and will result in a reduction in fitting manhours. A
projected savings of 9.5% in erection cost could be realized as a
direct result of elimnating stock at hull erection joints. The
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elimnation of scribing, burning, and wel ding edge preparations,
along with the elimnation of the double pulling in of sections,
will result in considerable savings.

Wth Process Lanes, the fairing of distorted plates should be
performed by the nost econom cal method available and in the nost
economi cal stage of construction. The Accuracy Control Departnent
shoul d issue guidelines on when, where, and how this work is to be
performed by field personnel.

Process Lanes will promote the increased” use- of pin jigs.
However, pin jigs will require Precisely curved shell plates.
Studies indicate that the use of pin jigs wll reduce expenditures
in the fabrication of fixed jigs.

Area 4. ACCURACY CONTRCL

Proper accuracy control procedures is one of the nost inportant
prerequisites to Process Lane devel opnent. and nai ntenance. The

I npl ementation of proper accuracy controls throughout the shipyard
will result in a sizeable. savings in fitting” manhours in the fab-
rication, assenbly, and erection stages of constructions. The
amount of necessary checks in the shipyard can be drastically
reduced by the introduction of a system of coordinated activities
whi ch prevent the manufacture of a product from deviating from
what is typically expected.

A projected direct-labor cost increase of 0.5%at the. pre-fabrica-
tion stage is anticipated to establish the dinmensional and accu-
racy control program and the docunentation necessay for antici-
pated cost reduction in fabrication, assenbly, and erection
stages. A projected savings of up to 6.0% at the assenbly stage
can be realized as a direct result of accuracy controls in
precedi ng stages.
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If pre-fabricated parts and fabricated parts are dinensionally
accurate, assenbly work should be constructed with appreciable
savings. A projected cost savings of up to 13.0% at the erection
stage can be realized through dinmensional and accuracy control by
the elimnation of racked or distorted assenblies, the reduction
of internal nenmbers having to be left |loose for alignnent and the
subsequent wel ding of same in erection.

Area 5. OTHERS

The establishnent of Process Lanes will reduce the anount of
stored material and subsequent |ost material and will allow for
the establishnent of material flow procedures. These changes in
conjunction with proper accuracy controls wll reduce the total
pre-fabrication, fabrication, and assenbly remakes and result in a
direct savings of material and manhours.

[f the drawi ng schedul es precede the parallel Process Lane sche-
dules in all Engineering sections, the decreased nunber of draw ng
revisions and subsequent U .CM revisions will greatly reduce the
cost of remakes. Also, the standardization of working pieces,
such as lifting lugs and padeyes as controlled stock itens, wll
greatly reduce the cost of material and manpower to produce these
I tems.

A projected savings of 4.0% in the pre-fabrication, fabirca- tion,
and assenbly stages is anticipated in the cost of remakes due to
the elimnation of nulti-ship burning, anticipated decreases in
drawing or unit book revisions, the establishment of material flow
procedures, and the standardization of working pieces.

Wth the establishment of Process Lanes, there will be an initial
creation of specialized platens for the manufacturing of different
types of ship units with little or no future platen nodification;
accordingly, platen nodification cost will be reduced. Also,
since Process Lanes will require detailed schedules of all area
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acivities, it wll assure proper conpletion dates and may all ow
for a reduction in night shift personnel.

After investigating the five (5) areas nentioned, the commttee
concl uded that inprovement in work efficiency will be evident

t hroughout all stages of ship construction. Conclusions show that
upon the establishment of the Process Lanes concept at Avondal e

Shipyards, with all the necessary supporting functions, that there
wll be a 21%reduction in hull nmanhour cost and subsequent

increases in platen productivity.
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I NDEX TO SECTION NINE: ~ RECOMVENDATI ONS

9.1 RECOMVENDATI ONS FOR | MPLEMENTATI ON
OF PROCESS LANES AT AVONDALE SH PYARDS
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9.1 RECOVVENDATI ONS FOR | MPLEMENTATI ON OF
PROCESS LANES AT AVONDALE SHI PYARDS

Devel op a "turnover” station at Platen 20 by designing appro-
priate “turning feet” for use with existing cranes.

Conpl ete leveling and reinforcing of flat platen jigs on
Platen 20 prior to start of Exxon contract.

Remove all structural work from Plate Shop and relocate to
Platen 18. Relocate angle bender, frame bender,. and punch
press fromPlate Shop to Platen 18B.

Fabrication of work tables for Platens 23, 24, and 16 to faci-
litate assenbly line web frame fabrication

Design, fabricate, and install 30" high flat platen jigs on
Platens 17 and 14 to accommpdate the Category No. 2 and No. 5
units scheduled for those Process Lanes, along wth the four

appropriate pin jigs.

Rel ocate tab burning operations for nested N.C. plates from
material storage area tothe Plate Shop and install the N C
burning, machine (currently in storage) in the Plate Shop for
this purpose. Those pieces which require beveling to flow
within shop to the beveling area. Those pieces for Category
No. 1 units to transport via rail car to Platen 23/24. Those
pieces for Category Nos. 2, 3, 4, 5 to transport to Platen 16
(except Category No. 3, for Westwego).

Wth the establishment of the work queue at each work center,

there is a need for accurate naterial control. It is recom
mended that the Material Control Departnment be responsible for
all material novenment and all inventory accounting at each
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10)

11)

12)

work queue. The Material Control Departnment should be aware
and have records of all material at all tinmes in each work
queue.

Accuracy Control should devel op detailed procedures that the
line foreman at each work center can follow to assist him and
hi s nechanics to check the accuracy of each bl ock of work,

both in terns of dinensional accuracy and in terns of assenbly
tolerances to determne that each piece is accurately cut,
formed, fabricated, and assenbled correctly PRIOR TO THE

PIECE nmoving to the next stage. This commttee feels that

all errors should be corrected where they occur and not be
passed on to the next stage of construction to be discovered
and/or rectified.

Study the feasibility of railroad tracks to run fromthe Plate
Shop to Platens 23, 24 and 16 for transportation of pre-
fabricated naterial to those work centers. A small electric
or diesel driven dolly car could be utilized for this pur-
pose. The tracks should run the full length of Platens 23 and
24.

Purchase and install two (2) 75 ton bridge cranes for Platens
17 and 14, rather than tw (2) 50 ton cranes.

Fabricate the pallets for transportation of the fabricated
partial sub unit fromthe fabrication stages to the assenbly

st ages.

Set up a line heating station in the Plate Shop in way of
removed angle rolls.

- 82-




| NDEX TO SECTION TEN.  SYSTEM SKETCHES

10.1 | SOVETRI C DRAWNGS OF TYPICAL UNI'T

CATEGORI ES AND HANDLI NG SYSTEMS

10.2 TYPI CAL FROM TO CHART

10. 3 PRESENT AND PROPOSED PLATEN
MATERI AL HANDLI NG

10. 4 PRESENT AND PROPCSED STEEL STORACGE
MATERI AL HANDLI NG

10. 5 PROPCSED PLATEN LAYOUT
PLATEN 20 “TYPI CAL”
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